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REPORT NO. 336

A STUDY OF THE LAKES IN THEE PICGEON RIVER STATE FOREST

The study of a lake or stream over a period of years provides informetion of value
and interest which cannot be obtained except by such prolonged investigation. Until
récently the lakes in the Figeon Eiver State Forest were relatively virgin, they were
off the beaten path and, because of the paucity of fish, were probebly of little interest
to fishermen or to others. Whet changes may have taken place in these lakes during
the lumbering period is not known but changes made since the lumbering days can, for
the most part, still be recorded. Since severeasl groups or individuals have been or
are now, scbtively icterested in these lekes it will be of mutual value Lo them to have
& complete record of the changeswhich are being made by humen sgencies; those who in
the future wish to study the effects of these changes will likewise find such records
of %alue. It is the purpose of this report to indicate the stocking records, investi-
éations, e xperiments, and envirommentel adjustments which havé been made on.this
group of lekes to date. This record is probebly not complete but inecludes those
studies and changesof which the writer is aware,

Description of Area

The Pigeon River State Forest lies east of Vanderbilt. It is largely cut-over,
rolling, sandy country, covered with second-growth tir®r., A mep of the forest was
made in 1931 by the Land Economic Survey and copies of the map are obtainable from
the Department of Conservation. The roads have been changed considerably since the

map was made; the names of most of the lakes are not indicated,
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Dog Leke is in the northern end of the forestAand Pickerel Lake is in the extrene
west side of the forest, the other lakes comsidered in this report are 21l within three
miles of the old Forest Hegdquarte;s site.

The Pigeon River Forest is drained by three rivers: Elack, Pigeon, and Sturgeon.
All three are troutb strea@s. All flow in = generél north smd sewbk direction.

All of the 1akés in‘the forest which have been studied by the Institute for
Fisheries Research are on state-owned land and are therefor opem to public fishing.
Several other lakes which are now on state land or on tax-delinquent land were not

surveyed. Several small unnemed ponds, apparently too shallow to support fish life,

were not inventoried. The locations of the lakes studied are as follows:

Dog Leke T. 34, 35 N., Re 1 W., Sec. 35,2

Pickerel Leke T. 32 Ne, Re 2 W, Sece 11

’ Hemlock Lake Te 33 Mo, Re 1 Ve Sece 34,35
Grass Lake Te 32 Moy, Re 1 W, Sece B
De‘V’il'S Soup Bo.w.l 1 1t 1 " 1o 1t 1t

) Hardwood Leke womowoowouww Sec. 11,14
Two fcre Fond g noononn Sece 3
Lost Lake wonowoowonw Sece 2,3
West Lost Lake pewowoonon Secs 3
Ford Lake 1! 1 1t 1 1% n SeC. 8
‘Section 4 Lake wewn o nmoowounwu Sec. 4
North Twin Lake weononooowow Sec. 10
sou.th TWiI’l Lake 1t " 1" A\ 1" o1 1 H"

Inventory

Two of the lekes, Fickerel and Round, were exemined briefly.by Dr. Vetzelzar in
1925. TUnder date of August 25, 1925}¥%ade the following comments regarding Pickerel Lake:
Vegetation - scattered bulrushes, Fotamogeton. Animal life - low inshore,
crayfish, big clems. Bottom - clear white sand and some marl, Temperature =- 22° ¢,
Depth = up to 1l meters sounding. Species of fish - reported to have brock trout,

no pickerel, and perch and smell-mouthed bass. We caught inshore 3 pumpkinseeds;

1 small-mouthed bass; numerous fingerling perch; minnows: Pfrille neogeus (fine-

scaled dace) 6, Umbra limi (Mud-minnow) 2, Poecilichthys exilis (Iowa darter)

numerous. ILetzelear recormended stocking with small-mouthed bess,.
Under date of August 22, 1625, he made the following comments regarding Round

Lake:
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Vegetation - algae. Animal life - normel. Bottom -~ extremely mucky, also
snags. Tenperature 24° ¢. Depth - deep. Specles of fish - wall-eyed pike and
pickerel reported (1 i) (the exclemetion points are his). Caught inshore:
1 fingerling perch; lerge-mouthed bass, numerous fingerlings; black bullhead

(Ameiurus melas) 2; Foecilichthys exilis (Iowe darter) l.

letzelaar recommended stocking with large-mouthed bass.

Round Leke was not investigated by the Institute party., Thirteen lakes (listed
in Table I) were investigated by the lekes investigation crew of the Institute for
Fisheries Rescarch in the summer of 1932. liaps and the various inventory cards have
been submitted for these lekes. Some of the data from the summary cards ere condensed

in Table No. 1l
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Table 1

——— —

Data obtained from inventory of lakes in the
Pigeon River State Forest

-

Approximete Lstimated appe tax, depth Vegetation
Lake area (acres) shosl are Inlet Outlet (meters) on shoal
Dog 181 100 none inbtermittent 240 abundeant
Grass 2843 100 small small 340 abundant
Hardwood 4643 100 none intermittent 340 common
Two Acre 1.9 100 none none 243 common
Pickerel 4046 25 springs small 10,6 relatively
rare
Ford 11,7 35 none none 1040 abundant
Levilts Soup Bowl 13 35 none none 6.9 moderate
Hemlock 6 33 none intermittent 19,2 abundant
Lost 4,6 15 none none 15.8 common
West Lost 4 15 none none 14,5 cormon
Section 4 303 15 none none 21.9 common
North Twin 57 15 none none 15.8 common
South Twin 4.3 15 none noune 12,7 common
Thermocline Acidity or alkalinityé/' Dominate Clearness-
Leke (meters) Surface Bottom kind of bottom disc read-
_ B Shoal Slope Deep ing (meters)
Dog none alkaline (7.9) alkaline (7.9) peat cee “ne bottom
Grass none alkaline (8.2) alkaline (742) mostly ... cos bottom
peat & marl
mixed
Hardwood none acid (5.2) acid (5.2) sand overlainies eee bottom
with peat
Two Acre none neutral (7.0) neutral (7.0) peat coe ces 1.8
Pickerel 5 to bottom alksline (8.3) alkaline (84,3) marl marl merl 349
Ford 5 to bottom alkaline (842) alkaline (8%%)send,peat marl peat 545
& marl
Devilts Soup
Bowl 3 to bottom alkaline (7.8) alkaline (7.6) peat & peat peat 541
sand
Hemlock 4-8 alkaline (8.,1) alkaline (7.4) peat & marl peat 442
marl
Lost 4-8 alkeline (7.9) alkaline (7.4) marl marl marl & 9,1
peat mixed
West Lost 3T alkaline (7.9) neutral (7.0) peat & marl & peat 540
sand margin peat
Section 4 4.7 alkaline (7.,9) alkaline (7.2) marl marl peat 668
North Twin 5-9 alkaline (7.5) alkaline (7.4) sand pest  peat 44,5
South Twin 4.9 alkeline (8,1) alkaline (7.8) sand peat  peat 745

v
2

Rough estimate

Figures in parentheses indicate pH.
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All of these lakes having thermal strati$fication also contained dissolved oxygen
in the cold water, although, in West Lost Lake and Section 4 Lake, the oxygen was
almost or entirely lacking at the bottom.

Four of the lekes, Dog, Grass, Hardwood, and Two Acre, are similar in several =
respects: all four sre quite shallow and all are warm water lakes, Lost, West Lost,
Horth Twin, South Twin, and Section 4 Lakes are comparable in most respects; all are
more or less circular "pot hole" lekes with steep banks, all are relatively deep and
all show definite thermel stratification. Devil's Soup Bowl differs from these
primarily in depth. Ford Lake exhibits many similar characteristics but is of a
lerger size and is less circular in shape. Two Acre Pond is of the "pot hole" type
in shape and steepness of bank but is very shallow and is apparently well along toward
extinction, Hemlock Lake is a typical "pot hole" except for the presence of an outlet.
211 of these lakes except Dog, Grass, Hardwood, and Pickerel appear to be of similar
origine. On the basis of mexirmum depth the "pot holes" may be placed in four classes:
0=5 meters, Two Acre; 5=-10 meters, Devil's Soup Bowl; 10-15 meters, West Lost, North
Twin, South Twin, and Ford; over 15 meters, Lost, Hemlock, and Section 4, A fifth
class, not of interest from a fisheries standpoint, is the temporary pot hole containing
water only at times, An example of this type is found along the trail between the old
headquearters and Grass Lake,

The inventory was not a complete one; food studies and fertility studies were not
made. The areas determined may be somewhat inaccurate. A more thorough investigation
woulé be desirable.,

Fish Faunz

The fish known to be present in bthese lakes are indicated in Table 2. The
syzbols (A = abundant, C = cormon, R = rare, Re = reported) are wnsetisfactory in
expressing abundance of fish because the terms used are of an indefinite nature, however,
they give some idea of abundance of the several species,

Since the netting and seining operetions may have been inadequate, and since

fish populations chenge in abundance the table may not accurately or ccmpletely in-

dicate present abundance. The table is based on the Institute's inventory, on the
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stocking records, on Dr. Metzelaar's investigation (Pickerel Lake), and on the writert's
observations since the inventory.

Teble 2

Fish present in lakes in Pigeon River Forest

Blunt-nosed Minnow
Black-nosed Shiner

Brook Stickleback
Fat-head NMinnow
Black-chin Shiner

Fine~scaled Dace
Golden Shiner

Smell-mouth Basgs
Bluegills
Red=bellied Dace
Northern Dece

Specieéi\

Brook Trout
Common Sunfish

Perch

Brovm Bullhesd
Common Shiner

Common Sucker

Rainbow Trout
Northern Pike
Horned Dace
Jowa Darter
Top Minnow
Mud Minnow

Brown Trout

Lake

Dog

(@]

(@]

(@]

(@]

I

2]

Grass

tos)

»*

ten

v}
o

-

Hardwood

*

Two Acre

Pickerel

Cx*

Ford

Devil's Soup Bowl

Hemlock

Re

Lost

- b 1o (G2 | %

West Lost

Section 4

1934
1935

L BL L 2L B BE M@

North Twin

South Twin

1934
1935

bt e B

- ¥ #*

* = stocked (Includes stocking to November 15, 1935)

%//The scientific names of these species are as follows: Brook Trout, Salvelinus fontinalis;

Brovm Trout, Salmo farie; Rainbow Trout, Salmo irideus; Northern Pike, Esox lucius;

Small-mouthed Bass, Aplites salmoides; Bluegill, Helioperce macrochira; Common Sunfish,

Eupomatis gibbosus; Perch, Perca flavescems; Red-bellied Dace, Chrosomus eos; Fine-scaled

Dace, Pfrille neogaea; Northern Dace, Mergariscus margarita nachtriebi; Horned Dacs,

Semotilus atromeculetus atromsculatus; Brown Bullhead, Ameiurus nebulosus; Iowa Darter,

Poecilichthys exilis; Brook Stickleback, Eucaelia inconstans; Fat-head Minnow, Pimipheles

promelas; Blunt-nosed Minnow, Hyborhynchus notatus; Black-nosed Shiner, Notropis heterolepis;

Cormon Shiner, Notropis cornutus frontalis; Black-chinned Shiner, Notropis heterodon;

Golden Shiner, ﬁotemigonus crysoleucas auratus; Top Minnow, Fundulus diaphanus menonej

Common Sucker, Catestomus commersonnii; Mud Minnow, Umbra limi.
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Table 2 shows a rather interesting distribution of fish in these lakes. Whether
fish were transplanted in lumbering days is not known; recent stocking records appear
to be complete,

Dog Lake appears to have a more or less warm-water lake fauna. It is connected by
a small outlet with a trout stream but apparently the stream fishes have not become
established in the lake., Grass Lake, on the other other hand, contains largely fish
which are also found in stresms., This lake appesrs to have originated, or at least to
have been enlarged, by beaver activitiese

Hardwood Leke appeared devoid of all fish lifes Two Acre Pond also was apparently
without fish,

Pickerel Leke contained an abundance of small Perch and a limited number of Small-
mouthed Bass and Sunfish, species which might be expected in a marl lake of this type.
Forage fish were almost eompletely absent. The trout probably entered through the outlet
which connects the lake with the Sturgeon River,

Ford Leke, Section 4 Lake, North Twin Lake, end South Twin Lake contained only Perch
(except that North Twin also had a limited population of common Suckers). Lost, West Lost,
Devil's Soup Bowl, and Hemlock Lakes contained no perch but all appeared to have a
relatively large supply of minnows; the three land-locked lakes containing only fathead
minnows while Hemlock Lake contained, in addition, a number of other forms,

Three of the lakes now containing trout may have also contained them originally
because of commections with trout streams; Pickerel Leke and CGrass Lake obviously con-
tained trout before the recent stocking; it is possible that trout were also originally
present in Hemlock Lake,.

Removal end Stocking

South Twin Lake was netted in the summer of 1934 and was poisoned in September of
the same year. A record of the fish removel appears elsewhere in this report.

Ford Lake was netted in 1934 and about 10 gallons of small perch were removed.
North Twin Lake and Section 4 Lake were also netted in 1934, end Section 4 Lake was

poisoned in September, 1935. Records of the fish removed appear elsewhere,
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Any netting or seining in the other lakes was merely to determine the kind of fish
present and was too meager to noticeably affect the fish supply. Stocking records
to
for recent years appear to be complete, In reply to a letter addressed, him recently,
Williem Horsell, Superintendent of the Forest replies (in part):
"Mr. Wm. Green, Hillman, planted Lost Lake in I think 1927, but I do
not know the number of fish he put in ite I planted 200 fingerling
trout in Hemlock Leke in 1927, West Lost Lake was not planted until
¥r. Lincoln planted it."
The fish referred to in the first sentence are Brook Trout,
In reply to an inquiry regarding recent stocking of lakes in the Pigeon River
Forest, Mr. Guy Lincoln, District Superintendent of Fisheries Operations, State Fish

Hatchery, Oden, writes (Sept. 30, 1935):

"Following is & list of various fish plants made in lakes of the Pigeon
River Forest Reserve:

1. Devils Soup Bowl
1933 - 5,000 Brook trout 5 mos old

1934 - 500 " " 6 " "
2. Ford Lake
1933 - 500 Brook trout 8 mos old
1934 - 6,000 " "n g Mmoo
600 Brown trout 8 mos old
600 Rainbow " yearlings
1935 = 300 % " adults 3 yrs. old

3+ Lake Four
1933 = 300 Brook trout 8 mos old

4, Lost Lzke

1933 - 5,000 Brook trout 5 mos old
500 " " 8 7" "
1934 - 6,000 " " g " "
1935 - 5,000 " " 5 " "
5, West Lost Leake
1934 - §,000 Brook trout 6 mos old
1935 - 4,000 " " 5 mos old

6. Twin Lake
1933 - 1,300 Brook trout 8 mos old
5 , 000 " " 5 " n

7Te South Twin Leke
1933 ~ 5,000 Brook trout 5 mos old
l , 500 1 " 8 1 1



9.

10,

11,

12,

13,

14,

15.

"The number of fish planted in 1935 as listed above includes all
plante made to date, but does not include plants which may be made

later."

e .

Hardwood Leake
1933 - 7,500 Bluegills
250 SM Bass

Round Lake

1933 ~ 7,500 Bluegills
500 SM Bass

1934 - 2,000 Bluegills

Hemlock Lake

1933 - 5,000 Brook trout
1934 -10,000 " "
1935 - 5,000 " "

Lalke of the Woods
1933 = 500 Brook trout

Lantz Lake
1933 - 800 L} Bess
500 SM Bass

Osmun Lake

1933 - 5,000 Bluegills

1934 - 450 Sl Bass
500 Bluegills

Pickeral Lake
1934 - 7,000 Brook trout
600 Brown "
600 Rainbow "
500 SM Bass
3,000 Bluegills
1935 ~ 500 Brook trout

Grass Leke
1934 - 4,000 Bluegills

4 mos old
1t

mos old
fn

mos old
1 1t

oo,

8 mos old

3 mos old
& mos old

4 mos old
4 1"t n

6 mos old
8 n 1
Yearlings
4 mos old
4 mos old
7 1 "

4 mos old.
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STATE FISH HATCHERY
Oden, Michigan

1935

REPORT OF FISH PLANTED IN PIGEON RIVER STATE FOREST

Name 22 Leke

Hemlock Le

Osmun Le
Lance L

Lost Le
We Lost Le
Ford Le
Lake Four
Twin Le

Pickerel L,

Grass lLe

Round L.

No. of Fish

5,000

200
1,000

15,000
1,000

5,000
4,000
300
150
100
1,500
500
100
400
1,000

1,000
500

~36,750

LAKES

Kind 3£ Fish Age
Brook trout 5 mos.
S.ll. Bass 4 "
Bluegills 4 "
Perch finge
Bluegills 4 mos,.
Brook trout 5 mose

11 " 5 11
Rainbow trout Adults

i 1" 1t

11 1" 11
Bluegills 4 mos.
Brook trout 6 mos,
Rainbow trout  Adults
Brook trout "
Bluegills 4 mos.
S.lie Bass 4 mos,
Bluegills 4 "

Weight

)
0N
V|~

$ENW

300

150

s0703

Note:

This includes a8ll stocking

for 1935 .

in these lakes
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In addition to the stocking above, several plants of minnows were made:

Approximately 15,500 minnows were planted in Ford Leke in the summer of 1934 by
R. G, Janes and the writer. These consisted chiefly of northern dace but fat~head
minnows and several other species were included in the plant. The minnows were taken from
above an old beaver dam near the old headquarters,

Approximately 5,000 blunt-nosed minnows and a few dozen top minnows were planted
in South Twin Leke in lete August, 1935 by the same party. These were seined from

Tomehawk Lake, Presque Isle Forest,

Survival from Stocking

It is impossible, of course, to give any definite figures on the percentage of
survivel, however, some indication of the success of some of the plantings may be
made. Unless some of the stocking is followed by & study of the effectiveness, the
benefits to be derived from planting mmst necessarily be questioned.

It has been noted that the four lakes mentioned below conteined only minnows
prior to stocking:

Lost Lake, Stocked with brook trout. Results of stocking excellent,

See creel census,

West Lost Lake. Stocked with brook trout. Results of stocking excellent,

See creel census,

Hemlock Leke. Stocked with brook trout. Results of stocking excellent,

See creel census,

Devil's Soup Bowl. Stocked with brook trout. No creel census records

but according to reports the stocking was successful,
The four lekes mentioned below each conteined an abundence of perch when stocked
with trout. In several of the lakes the perch were obviously stunted, growth was
reletively slow in all of them,

South Twin Lekee. Stocked with brook trout. Survivel relatively poor,.

Fish partially removed by poisoning; lake recently restocked

with Rainbow Trout,.
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Section 4 Lake, Stocked with brook troute. Survival relatively poor.

Fish pertially removed by poisoning; lake recently restocked
with Rainbow Trout,.

Ford Lake. Stocked with brook trout. Survival relatively poor. Recently

stocked with adult trout, No information on survival from
stocking in 1934 end 1935,

North Twin, Stocked with brook trout. Survival relatively poor.

It appears that in these four lakes which were overrun with perch, the brook trout
were not able to compete successfully. These four lakes are similar in most respects to
the four previously mentioned lakes. As indicated elsewhere in this report, two of these

lekes were restocked with trout (rainbow) after the perch had been largely removed, one

was stocked with adult trout of several species without removal of perch; the fourth
was fertilized.

Pickerel Lske. DPickerel Lske has been stocked with trout and also with

bass end bluegillse Some information regarding the plants
* should be available later,

Hardwood Lake, Planted with bluegills and small-mouthed bass. Stocking

apparently entirely unsuccessful,
Survival from recent stocking on the above mentioned lakes and from stocking on

several of the other lskes cannot be discussed because of inadequate informations

Natural Reproduction

It is obvious that the perch are quite capable of maintaining themselves in the
lakes in which they are now present,

Conditions for reproduction of bass and bluegills in Grass Lake appear suitable;
with improvements (completed and proposed) they should also be suitaeble for bass and

bluegills in Pickerel Lake,
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It is doubtful whether the trout will reproduce successfully in resonable
numbers if at all in any of the lakeso It was reported that young trout were seen in
Lost Leke last summer. This lake contains gravel, as does Section 4 Lake and it is
possible that some natural reproduction occurs here, however, such reproduction would

probably be gquite limited and the desired population must be maintained by stocking.

Stocking Recommendations

The following stocking recommendations were submitted in the fall of 1935:

Recormendations for the stocking of several Pigeon

River Forest lakes

South Twin Leke, This lske was polisoned last year. Apparently a few perch still
remein but most of them were killed. A few weeks ago 6000 blunt-nosed minnows werse
plented in the leke. It is recommended that this lake be stocked with approximately
300 legal sized rainbow troute It is further recommended that these be carefully
counted and that the exact number be recorded. It has been indicated that trout in
these lakes do not "bite" well during the latter part of the season. This may be due
to depletion or to some inherent characteristic of the trout. It is anticipated that
a careful creel census will be conducted on this lake, and, if the fish have been
counted, the reason for the poorer fishing late in the season can be determined.

Section 4 Lake, This leke was recently poisoned. It has been suggested that
grayling might do well in the lake., If several hundred grayling are available these
might well be planted as an experiment, If not availeble, it is recommended that this
lake be stocked with aepproximately 300 legal sized brown trout, carefully counted as
for South Twin Lake, and counted for the same reason,

North Twin Lakes This lake now contains some trout and many perch., It is
recommended that the lake be stocked with epproximately 200 legal-sized rainbow trout
carefully counted.

It appears especially desirable that the above 3 lakes be stocked as suggested
because of the valuable information which may be obtained from the stocking and the
subsequent checking. The creel census on these lakes will indicate which species is
best suited to the lakes and will indicete the reason for a decline in the fishing in
late summer,

Lost Lske, West Lost Lake, Hemlock Lake and Devil's Soup Bowl, should be stocked
as previously with brook trout. Eemlock Leke is reported to have produced poorer fish-
ing this season then last end a rather libersl planting of fish appears desirable in this
lakes Food in Hemlock Lake is sbundant. If available, legal-sized fish might well be
planted,

Pickerel Lake should be stocked with Smallmouthed Bass, while Grass Leke should
have a liberal planting of Largemouthed Bass end Bluegills,

Mre J. Be Schwerdt, Superintendent of Camp Venderbilt, SP-15, indicates that he will
be able to transport the trout from the hatchery to the lakes.

Submitted by R. W. Eschmeyer



Creel Census

For three of these lakes definite informetion regarding the fishing for 1935 is
now aveilable. The lskes were checked from daylight to dark for the entire fishing
season and the data presented below represent fully 85% of the fishing on these
lsekes during the "open" season., The creel census was taken by the Pigeon River C+C.C.
campe. One man was stationed on Hemlock Lake, while another man checked the fishing
on Lost and West Lost lakes, Since these lakes are small and close together, twoc men
are able to take the census on the three lekes without difficulty.

Lost Leke Creel Census

The following tebles represent an analysis of the fishing and fish catch on Lost

Lake for the trout fishing season (May lst to Sept.31935).

Table E

Monthly enalysis of fishing

Total or Per

May June July August Average  Acre
Number of fisherman days 155 56 114 62 387 84
Humber of fishermen taking no fish S0 30 88 40 248 sus
Number of hours fished 60545 155425 20445 15645 1157.75 251.7
Number of legel fish talken¥ 206 78 93 84 461 10042
Fish per fishermen 1.3 1.4 .82 1.4 1.2 eoe
Fish per hour 34 «50 039 54 o4 sase
Lverage size of legal fish (inches) 848 848 88 9.2 849 ces
Number of undersized fish¥ 99 30 12 24 165 36

1
V' All fish caught were brook trout

Undersized fish not included in above calculations
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Size frequency and weight of catch

Size

(inches) 7 7% 7% 7 3/4 8;/ 8l 8L 8 3/4 9 91 9L 10 108 11 12 13 22
No. (May) 4 9 7 59 15 3 71 5 27 3 2 1
Wo. (June) 3 2 15 21 6 15 3 10 2 1

Noe (July) 3 24 6 7 38 15.

No. (Aug.) 1 8 47 17 4 7

No (total)g/ 4 3 11 10 99 6 51 9 171 3 22 56 2 10 1 2 1
Estimated wte

per fish®”

(1bs,.)° o141 ,156 J174 192 0211 ,231 «252 4276 300 o325 4353 A1l 476 548 LTIl ,904 4,379
Total wte

(1bs,.) 56 447 1,91 1,92 20489 1,39 12485 2448 51430  ¢97 T.77T 23,02 L95 5e48 o7l  1.81 4,38

-

&/ The number of fish measuring even inches is not in proper proportion with the number having fractional meesurements,
Obviously measurements on many of the fish were probebly not correct to more than the nearest half inch,

2 .
v/ Since emch sheet indicated the average size of the fish taken, the distribution as listed here is not correct. However,
it approaches the actual size distribution.

3/ To convert production into pounds, the condition factor used was 1le45. This was found by L. A. Woodbury (unpublished)
as average for brook trout in seven lekes in Glacier National Park.
was probably not less than le.45, so the estimate of weight given here appears to be a relatively conservative one.
¥r. Woodbury provided a teble by which his measurements could be expressed in inches and pounds,

The average condition of the trout in Lost Leke
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Census and length-weight computations indicate that Lost Lake produced 461 legal
trout having a total weight of 138,86 pounds, or a per acre production of 100.2 trout
(average length 8.9 inches) weighing 30,2 pounds. This is obviously an exceptionally
large production, Further census will indicate whether or not trout may continue to be
taken from the lake in such lerge quentities. Judging from general observations, it
appears that the minnow supply has been maintained despite the large trout populetion;
other food orgenisms may or mey not have diminished,

About two-thirds of the fishermen took no fish and the average fisherman caught
only a little over one trout each. Were the per acre production not considered, it
might be concluded that fish production in Lost Lake was relatively poorx; it is
epparent that the lake was overfished.

A check of the number using various methods indicates the following: Casting 44,
trolling 5, still fishing 346. Ten fishermen used two methods in the day's fishing;
the others used only one,

Table 5 shows the extent to which the various baits were used and the effectiveness
of the several baits., It includes only those records which indicated one bait for

the day's fishing.

Average catch per hour for trout waters in Otsego County (according to the general
census, Report 282) was 1,08 in 1933 end 1.43 for the period 1928-32, The average
catch for Lost Lake (1935) was +4 fish per hour,



-] 7=

Table é

Effectiveness of baits used

Bait Number using  Number of hours Number fish Tish per Average size
bait bait was used caught hour of fish

Insects 33 59 25 42 8eS
Art, Fly 21 421 26 61 84
Minnows 117 495 3/4 219 o4 9.1
Worms 78 1932 113 «58 BeT7
Spinner 4 5% 1 .19 11

Plug 1 3 oo e .o

The table indicates that fly fishing produced the most trout per hour, while the

bait most used (minnows) produced the largest (average) fish (spinner excepted).

A check of the residences of the anglers who fished Lost Lake indicates that the
leke attracted fishermen from & large number of localities. The list of towms, and
number of fishermen from each community follows: Local (includes approximately a 20 mile
radiss, the towns of Wolverine, Afton, Onaway, Tower, Vanderbilt end Indien River) 136,

Ann Arbor 3, Bay City 3, Battle Creek 3, Boyne City 14, Conway 1, Cheboygan 6, Charlevoix 1,
Detroit 34, Dearborn 2, E. Lansing 1, Flint 3, Gaylord 11, Grand Rapids 4, Jones 1,

Jackson 8, Xalamezoo 5, Lansing 7, Mullet Leke 1, Midland 16, Mt, Clemens 2, Mt., Pleasant 4,
Monroe 1, Muskegon 2, North Star 4, Newaygo 1, Owosso 3, Oden 2, Petosky 41, Pontiac 2,
Saginaw 12, Three Rivers 1, Topinebee 9, Wyandotte 3, Waloon Lake 2, Ypsilanti 4, and

Vicksburg 2. Non-residents:

OChio 5, Indiana 4, Illinois 4, and Penmnsylvania 2,

West Lost Lske Creel Census

Teble 6

Monthly anelysis of fishingd”

ey June July August Totel Per
or Ave, Acre
Number of fishermen deys 95 o5 26 8 164 vy )
Number of fishermen teking no fish &4 23 1¢ 7 103
Number of hours fished 376 106 3/4 78 211 5821 1452
Number of legal fish taken 16l 23 14 1 199 50
Fish per fishermen 1.7 +66 53 o13 1.2
Fish per hour 43 22 18 «05 o34
Ave, size of legel fish (inches)l042 9.8 11,7 13,0 10,5
Number of undersized fish 14 1 7 0 22 59

I~ Comments under tables 5, 4, and o apply also nere.
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Table 7

Size frequency and weight of catcht”

Size
(inches) 75 8 8 8 9 9 10 102 11 113 12 13 13k 17
Wo. (Mey) 5 14 4 10 28 20 42 6 31 1
No. (June) 1 1 10 5 3 1 2
. TNo. (July) 6 2 2 3 1
| No. (Aug.) 1
No. (Total) 5 15 4 11 38 5 26 47 6 34 4 3 1
' Estimated wt.
¢ per fish
E (1bse) 174 G211 231 4252 L300 4353 .41l 548 626 .71l ,904 1,012 25021
! Total wte )
. (1bs.) o87 3J17 492 2,77 11440 1.77 10469 25076 3476 24417 3462 3,04 2,02

}//Comments under tables 3, 4, and 5 apply also here.

It will be noted that there was a constant decline in fishing and in the per hour
catch as the season progressed, Whether this is due to depletion or to seasonal variation
in the feeding habits or other activities of the fish cennot now be determined. West
Lost Leke produced fewer fish, both in number and poundage, then did Lost Lake, but the
fish taken from West Lost were of a considerably larger averege size. West Lost Lake
produced a total catch of 199 trout (average length 10.5 inches) weighing 93,96 pounds,
or a per acre catch of 50 fish averaging 23,5 pounds. Although lower then the preduction
on Lost Lake, this was, nevertheless, an excellent per acre production of trout,

Eighteen fishermen used casting as a method, while one trolled and 146 still fished
(one fisherman used two methods).

Effectiveness of the several kinds of bait used is shown in Table 8. Records
showing use of more than one kind of bait during the dayt's fishing were not used in

these determinationse
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Table 8

Bffectiveness of baits used

Bait Number using  HNumber of hours Number fish Fish per Average size
bait bait was used caught hour of fish
Insects 2 5 3 «60 1345
Art, Fly 12 36 36 1.0 8e7
Minnows 45 227 3/4 102 45 10,9
Vorms 68 206 3/4 54 26 10,0
Spinner 4 7% .o ve .o

It will be noted that artificisl flies produced the most fish per hour, also the
smallest fishe. The bait most used (worms) was not the most effective.

The residences given by the fishermen are as follows: Local (within approximately
20 mile radius) 62, Au Gres 1, Cheboygan 3, Detroit 11, Dearbora 1, Gaylord 11,
Jackson 3, Lansing 22, Mackinew 1, Muskegon 3, Oden 2, Perry 1, Petoskey 18, Pontiac 5,

Romeo 4, Royal Oek 2, St. Johns 2, Traverse City 3, Topinabese 4.

Hemlock Laske Creel Census

Table 2

Monthly analysis of fishing

Vay June July August Total or Per
Average Acre

Number of fishermen days 123 37 44 8 212 35
Number of fishermen taking no

legal trout 72 2l 27 4 8¢9
Number of hours fished 373 1163 110 22% 622 104
Number of legal trout tekent” 143 15 40 17 215 36
Fish per fishermen 1.2 o4 o9 241 1.0

Fish per hour «38 13 36 «76 35
Ave, size of legal trout (inches) 8.2 Te7 748 8e5 8al
Number of undersized trout 277 45 22 0] 344 57

;//Eleven horned dace were also caught. They are not included in these calculations.

According to reports, fishing on Hemlock Lake in 1935 was decidedly poorer then in 1934,

The writer's experiences on this lake are in accord with these reports, i.e. he found
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fishing to be good in this lake in 1934. It will be noted, however, that a large number
of undersized fish were taken in 1935, These fish were, for the most part, only an
inch or less below the legal limit. It is predicted that the Hemlock Lake fish catch
in 1936 will be very good, much better than the 1935 catch. It will be noted that
the proportion between legal and undersized fish changed decidedly as the season progressed;
epparently meny of those which had been just below legal size in Mey had grown sufficient-

ly to be above 7 inches in length later in the season.
Table 10

Size frequency and weight of catch}/

Inches 7 7% = 73/4 8 8% 9 o 10
No. {May) 12 1 28 2 40 10 47 2 1
No. {June) 4 3 6 2

No. (July) 6 15 15 4

No. (Aug.) 2 15

No. (Total) 22 4 43 2 63 25 53 2 1
Estimate&ﬁggf

(1bs) 3,10 .62 7.48 «38 13.29 6430 15,90 Nl A1

3//Comments made under table 4 apply also here

Hemlock Lake produced a total of 215 legal trout having a total weight of 48.2 pounds,
and an average length of 8.1 inches. The per-acre production was 36 legel trout,

weighing a total of 84,03 pounds,
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Table ll

Effectiveness of baits usedl//

Number using  Number of hours Number fish Fish per Average size

Bait bait bait was used caught hour of fish
Ineects 13 34t 20 «58 8.1
Art, Fly 12 303 9 030 Ted
Minnows 16 62 3/4 18 «29 8.1
Worms 122 343% 122 33 840
Spinner 5 ’9% 1 oll Te5

%/ Data taken from those records where only one kind of bait was used in the day's fishinge.

The methods used on Hemlock Lake and the number of blanks listing each are:
casting 21, trolling 12, stillfishing 196 (Three fishermen used two methods in one
day's fishing).

Growth Rate

The trout were not checked for growth rate and any determination of their rate of
growth must be made by using the stocking records. It is hoped that, in the futurs,
growth studies of the trout may be mede. Comments regarding growth of the trout in
several of the lakes follow:

Lost Lake, Two hundred fingerling trout were planted by Mr. Horsell in 1927,

On August 1lst, 1931 an "Institute® party, in surveying the lake, took 5 trout 10-15 inches
long. In 1934 a fisherman ceught a 23% incﬁ trout in this leke, and in 1935 a 22 inch
trout was taken; all of these fish were probably from the 1927 plant of fingerlings.

The next plant was in 1933. The 1935 catch was probably largely fish planted in 1933 and
1934. ©Nine inch trout were the dominant group in this catch.

West Lost Leke. So far as can be ascertained the first plant in West Lost Lake

was in 1934 when the lake was stocked with 6,000 brook trout (6 months old). If this
is correct the fish showed an excellent growth since, for in 1935 those caught averaged

about 10} inches long} many were 11 and 12 inch fish,



-22-

Hemlock Leke. Hemlock Lake was probably stocked in 1927, perhaps with fingerlings.

An "Institute" party took six trout from this lake in the summer of 1931, ranging in
length from 15% to 20 inches, These probably were fish plented in (approximately) 1927,
The lake produced well in 1934. The fish taken then (those caught by the writer averaged
almost 9 inches long) were probebly of the 1933 stocking, while those caught in 1935

were probably of the 1933 and 1934 stocking; the large number of undersized fish (6 - 6%
inches long) probably having been planted in 1934.

Devil's Soup Bowl. This lake was stocked with S-month-old trout in 1933. It was

reported in 1934 that during that season a considerable number of 8 to 9 inch trout were

taken from this small leke, No data for 1935 are available,

It appears that, in the four lskes mentioned, the trout made excellent growth.
The fishes from these lakes appeared to be in good condition, much heavier and deeper
in body than those taken in the neighboring streams,

When a species is introduced into & body of water previously barren or when a body
of water is newly impounded, it has been found in many cases that the fish do exceptionally
well for a few years but that, after that period, the fishing conditioms fgil to be
maintained, It will be interesting to note whether or not the production in these lakes
will hold up (even with repeated stocking) over a period of years; also to attempt to
determine the reason for the decline should it occur,

Hemlock end Lost Lake have now been fished heavily for two seasong; West Lost Lake
was fished some in 1934 and fished heavily in 19353 Devil's Soup Bowl was fished to

some extent both years but the degree of intensity i not known,.

Pickerel Leke. When examined in 1932 by an "Institute" party a net set in Pickerel

Lake produced one 19-inch brook trout and 13 brook trout ranging in length from 9 to
12 inches. So far as known the lake had not been stocked, and the trout probably had
entered Pickerel Lake through the outlet connecting it with the Sturgeon River, The

19-inch trout was very narrow and had an unusually large head, epparently it was more

or less "starved". The other fish appeared to be normel in proportion and conditione
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Scale samples were teken from these fish and it may be possible to determine their age
and relative rate of growth, However, since it is not known at what age the fish mey |
have entered the lake, such data would not be especially significant. Since trout cen
migrate into or out of this lake, the rate of growth of the trout planted recently
probably cannot be determined later with assurance unless it be found that because of
beaver dams or for other reasons migration into the lake is unlikely to occur at present.

Ford Leke. Ford Lake was first stocked with brook trout in 1933 (500 8-month-old

fish)s This lake was netted in the summer of 1934 for perch and some trout were taken
with the perch (ratio about 1 trout per 90 perch). These trout which had been planted

as 8-month-old fish in 1933 now were approximately 6=7 inches longe

Section 4 Lokeo, This lake was stocked in 1933 with 300 8-month~-old brook trout
and was not stocked sgain until the fall of 1935, following reduction in perch population
by poisoning. The lake was netted for perch on August 14 and 15, 1934. Thirty=-nine
perch and 3 brook trout were taken by nets. The brook trout had an average length of
about 6-7 inches.

North Twin Lake. North Twin Lake was netted for perch in August 1934, It had been

stocked with trout in 1933 (1300 brook trout, 8-month-old and 5000 brook trout 5-month-old).
Nets produced 278 perch and 41 trout. The trout had an average length of ebout 6 inches,

It has been reported that in 1935 this lake produced some fair-sized trout (9 inches long)
also some fair-sized perch (see section on fertilizing).

South Twin Lake. This lake was stocked with 5000 brook trout, 5 months old and

1500 brook trout 8 months old in 1933. UNetting in August, 1934 produced 263 perch and
21 trout. Apparently very few trout remained unless during the poisoning in September
they senk to the bottom in deep water. (See perch). The fish taken had an average

size of ebout 6 1/8 inchese

The last four lakes mentioned differed from the other four pothole lakes in that
they contained en abundance of perch while the first four mentioned contained no perche.

Since the eight lakes are quite similar in most respects and since the growth of trout

was poor in those four containing perch, it may be safely assumed thet the perch were



-24-
responsible for the poor growth of the trout. The perch were doing very poorly also
and food was undoubtedly scarce in most of these lakes. The poor survival of the
trout is probably due also to the presence of the large number of perch; most of the

trout probebly died of starvation or were eaten by the larger perch,

Perch

For several of the lakes a large amount of data regarding the growth of perch is

(or will be) available, for several others few perch were collected and these were

discarded. It was obvious that the perch were slow-growing in the five lakes which con-

tained sn abundance of them.

Pickerel Leke, A small number of perch were taken from this lake in the summer of

1934, Age determination was not made on these fish but their condition and shepe indicated
that they were stunted. They probably compared in growth with those taken from the

other lakese.

North Twin Lake, The perch netted from this leke in 1934 were discarded. These

likewise were in poor condition and their growth was probably similar to the growth of
] perch in the other lakes,

South Twin Lake. Some perchh were netted in August, 1934, end the population was

poisoned on the following months The fish which were found floating during the several
days following the poisoning or which were found in shallow water were saved for later
studye. Approximately 30 gallons of fish were removed. A net-set (over night) a few weeks
! later produced no fish, but one live perch was seen at that time. It was reported that
a few were seen here in 1935, Evidently the poisoning did not kill the entire population;
however, it is believed that only a small percentage survived. Unfortunately some of the

fish sank in deep water and were not recovered, so an estimate cannot be mede of the

total population. Since a large portion of the population was aveilable and since the
fish were taken by means which appeared not to be selective, also since the populationm
was an extremely stunted and interesting one, it was considered desirable that they be

studied more or less in detail. This study has been completed and is shown in detail in



Report No. 334. Some of the findings are given, briefly, below. The actual poisoning
operations will not be discussed.

A total of 3615 fish were used for age determination, and 503 fish were counted
lying on the bottom in the lake in water 7 feet deep or less by Trautman snd Eschmeyer
after they had finished collecting the dead fish. There is reason to believe that more
dead fish were lying on the bottom in water too deep to permit their being seemn. The

perch population of this lake was in excess of 4118 fish, consequently it approached

(and probably exceeded) a population of 1000 fish per acre. Only two brook trout were
taken,

Age determination of these slow growing fish was difficult, especially determination
of the males in the III and IV year classes. It is pdssible that some of those in the
IV class were really 3 years old and vice versa. Table 12 shows the age distriBution.
The Romsn numerals refer to the winter marks, for example fish in the II group were
two winters old. Since the fish were taken in the fall, they were actually one growing
season older (so far as growth is concerned, they were one year older) then the numerals
indicate,

The poisoned fish were collected at three different times, lot 1 on September 20,
lot 2 on September 20, and lot 3 on September 21, Lot 4 includes the fish netted and

dynemited previous to the poisocninge
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Table 12
Age distribution of perch removed from

South Twin Leke, fall of 1934

Winter marks 0 I 1T 11T v v Vi? VII or VIII?
Females (1530)
Lot 1 2 27 607 24 66 13 2
Lot 2 284 4 .31 3 :
Lot 3 320 6 31 2 1
Lot 4 1 27 65 13 1
Totel 2 28 1238 99 141 18 1 3
Males (2085)
Lot 1 l 45 638 132 11
Lot 2 3 497 59 32
Lot 3 10 361 108 42
Lot 4 13 40 84 9
Total 1 71 1536 383 94
Total (both sexes) 3 99 2774 482 235 18 1 3

The age determinations indicate several interesting conditions:
1, One year class, II (3 summer old), included T6.7% of all the fish,
2. There were almost no fish in the 0 group (1 summer o0ld) and very few in
the I group (two summers old).
3¢ The ratio between males and femeles was approximetely 4 to 3,
4, Meales dominated the I, IT and III groups but the number of females exceeded
the number of males in the IV groupe
5. Temales lived longer then the males; only a small number of the males
were 4 winters old while some females were well over 4 years old.
These data will be further discussed later,

Growth rate is indicated in Table 13,
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Table lé

Growth rate of perch in South Twin Lake
based on 3615 specimens, recorded in

millimeters and greams, standerd length used

Year Cless 0 I II III IV v VI?  VII or VIII?
Average standard length
Femsles 44 80e4 . 8761 125,.C 134,42 16941 274,0 282,40
Males 43 89.0 84.8 116.0 121.1 [ ] [ X N ] oec e
Average weight in grams
Females 27 Te7 9.6 30.2 35e3 T6e5 445,.,5 44343
Meles 2.2 11.3 9.7 21.7 25.0 oes s oee

In the next table these figures are sltered to read in more commonly used terms,
vize. total length in inches and weight in cunces. The total lengths of the entire
population were not ccnsidered in arriving at the total length figures; a number of
specimens of average standard length were checked for total length and the figures
given were arrived at on this basis, consequently the figures for total length represent
& close approximetion rather than the exact figures. The weight figures are exacte

Table 14
Growth rate of perch in South Twin Leake

based on 3615 specimens, recorded in approximate

total length in inches and weight in ounces

Year Class 0 I II I1T Iv Vv vi7 VII or VIII?
Average length (inches)
Females 261 368 4,14 5491 630 TeB88 12,49 13,83
Meles 2.0 4,27 4,02 5,48 5471 cer  ees ces
Average weight (ounces)
Females «09 «27 o34 1,07 l1e25 2670 154,73 15,65
Males .08 040 .57 .77 .89 eae eos es e

3//A number of the one year old males grew unusually fast, considerably raising the average.
A mejority of this age group were comparable with the females of the same group in
length and weight.
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It will be noted that the females grew much more rapidly than did the meles (after
the first year), however both sexes grew quite slowly. The III gréup (4 summers old)
of females were, on the average, below legal size while the IV group (5 summers old)
averaged above legal size. The females older than five Summers were of good size but
were very few in number.,

A few of the males reached legal size but the oldest (g_summers 0ld)did not average

6 inches in lengthe The males were, with a few exceptions, of no benefit whatsoever,

from an angling viewpoint. The question naturally rises "What becomes of the older
£ish?" Since this lake was fished little or nome it is obvious that the bigger fish were
not caught oute
A study of the perch suggests that:
le A majority of the fish (almost all of them) die of starvetion.
2. A majority of the females and nearly all of the males die (of starvation)

before they reach legal size.

3., The two chief food items eppear to be insect larvee (which are small) end

perch,

18

.«  Kost of the fish do not grow rapidly enough to make the change in food from
insect larvee to the dominant perch population (slightly over four inches
long), they apparently are too large to subsist on the small insect larvae
but not large enough to eat the four-inch perch, consequently food on which
they might subsist is virtually abssnt.

5. The fish which had reached sufficient size to eat the 4-inch perch grew
very well and were in excellent condition, those which were unable to
maeke the change were in very poor condition.

8. Meny of the fish which were of legal length were hardly edible, they
were literally "skin and bones®.

7. The heads were unusually large; Jordan's Menual lists head in body as

3 1/4 while these fish had an average "heed in body" of less then 3, In

the fish of poor condition the scales were partially resorbed end the sex

organs were quite smell, probebly also partially resorbed.
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8., The O and I groups mey have been very poorly represented because of
predation on the part of the older fish.

9. There is probably a definite cycle in these populations; it is possible
that most fish of the dominant group (If) would have died of starvation
the next winter and that a large production of young (another dominant
group) would have resulted in 1935, This group would have been able to
survive since larger predetory perch would have been few. It is believed
that a dominant group dies of stervation, at about 3 or 4 years of age
and that another dominant group may then appear (enough survive to
produce the next crop). The dominant group is never of legel size.
This belief cannot be verified in the case of South Twin Lake. A reply
from William Horsell, Forest Superintendent, (January 2, 1935) to an
inguiry regarding perch fishing in this lake tends to lend support to
this belief:

"In regard to your letter of December 18th, 1934 about fishing
in South Twin Lake:

"South Twin Leke has been fished very little in the last 1l years
and the fish teken out of it have been small, 6 inches or under."

Section 4 Lake. This lake was poisoned by Hazzard and Esclmeyer in September, 1935,
and about 20 gallons of perch were removed. Perch were still dying two days after
poisoning, and it is probeble thet more fish flosted to the surface later. Whether or
not all fish were killed was not determined. These fish have not yet been examined,
but growth rate determinations were made on a relatively small number, sufficient to
indicaete that the perch grew considerably more rapidly then those in South Twin Lake,
the growth, however, was by no meens phenomenal. It is anticipated that this population
will be studied in detail and that they will be reported on at a later date, Large
perch (over 8 or 9 inches) were very few. However, since the smaller fish died first
and since fish were still dying when the dead fish were removed from the surface, it is
possible that large fish were present and that they had not yet died. It is doubtful,

however, that a reasonably large number of fish over 9 inches long were present,
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Ford Laeke, About 1000 perch were netted from this lake in the summer of 1934. The

entire lot has not yet been examined but a study of the scales of a few of these fish
indicates that the rate of growth was not fast. Fish over 8 inches long were not taken
(with few exceptions) although the nets used contained a variety of meshes. It is

antieipated that this lot of perch will be reported on at a later date,

There is sufficient evidence to indicate that the perch in the five lakes mentioned
above grew slowly. There is reason to believe that conditions similar to those found
in South Twin Lake also prevailea in the other lakes, though in some lakes in a less
extreme degree. The fact that the perch in these lakes had previously attracted very
few fishermen indicetes thet, from a fishing standpoint, they were of little value,

One point which has not been previously mentioned is the fact that the perch in
several of these lakes were heavily paresitized either with the small black “specks"

(Strigeid larvae), or with cysts in the flesh (Clinostomum marginatum). Trout which

were recovered in these lekes showed neither form of parasitism. The perch in both
South Twin Lake and Ford Lake showed heavy infection of these parasites, those taken

from North Twin Leke showed little or none,

Mensgenent of Populations

It was obvious that some kind of environmental change was necessary if those lakes
containing perch or only minnows were to be an asset to fishermen. It was also desirsble
that trout be esteblished, if possible, to relieve some of the fishing on the Pigeon,

The first step in menaging the four pot holes containing only minnows was en easy one;
the mere planting of trout has, thus far, been sufficient to obtain excellent production
from these lakes,

The lakes containing perch presented more of a problem, obviously some change
needed to be made, There appeared to be several alternatives:

l. Stocking with trout. Since the perch were stunted and since it appeared that

lack of food was responsible for the stunting, it was questionable whether stocking

with trout would be very successful. However, stocking with trout would help indicate
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whether the trout could survive in these lakes, whether they could compete with the
perch and whether they would be susceptible to the parasitism which was so pronounced in
the perch in several lakes.

Brook trout were planted. Subsequent study indicates that the trout can live in
these lakes, that they appear not to be parasitized as are the perch but that the trout
cannot grow at a satisfactory rate in the lakes with a dense perch population, It also
appears that a relatively large proportion do not survive.

2, Stocking with predatory species. It might be possible to hold the perch

populetion in check by stocking with bass or pike.

However, the pothole lskes are gquite small and should the predators be successful
in materially reducing the perch population, they in turn would probably develop into a
stunted populetion, providing conditions similar to those which previously prevailed
except that another species would be present. Increasing the bass supply in Pickerel
Lake has been recommended, introduction of bass or pike in the small potholes was not
considered advisable except that stocking with a number of bass of one sex (to prevent
reproduction) might have been beneficial.

3. Fertilizing, Fertilizirg to increase the food supply might provide rapid
growth. However, the perch, being quite prolific, would probebly increase sufficiently
to again "upset" the balance and the result would be, as previocusly, stunfed perch,
the difference being one of concentration of perche The change in North Twin
(Production of fair sized trout and perch in the summer of 1935) mey be attributed to
the rather heavy fertilizing of this lake with phosphate in the summer of 1934, Since
no other environmentel changes were made (except the removal of a few fish by netting)
other than the fertilizing it appears that the fertilizing wes probably responsible for
the chenge. Excessive fertilizing might eventually render such lakes unfit for troute
It will be interesting to check the growth rate and the catch of fish from this leke

for the next several years,
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4, Stocking with minnowse If it be assumed that South Twin Leke contained 1000

fish per acre (e conservativé estimate), the lake contained about 4300 fish. If each
ate one minnow per day, the fish would have consumed 1,569,500 minnows ennually. It
would be difficult to get the minnows esteblished because of the unfavorable balance
between fish and food end the stocking of minnows in sufficient quantities to maintein
the perch (on minnows) would hardly be feasiblee.

5., Removal of & considerable portion of the populations This rather importent

step in the management of certain types of lakes is not yet fully appreciateds. The
removel of fish of desirable species to increase the supply of (sizeable) fish of that
speciles appears, at firét thought, contradictory. Since the perch in these lskes are
apparently feeding on or neer the bottom in deeper water they are seldom seen. Without
making & thorough study of the lakes, the suggestion for improving the perch fishing
in these lakes would be the usual one, "stock with more perch", all of which would
tend only if carried out, to make conditions worse.

Partial removal might be effected by netting but such removal would be both
costly and of temporary help. Partiél removel might also be effected by encouraging
fishing for perch provided the fishermen be also encouraged to kill all fish caught
regardless of size, There is a legal size limit on perch. Catching of legal-sized fish
would tend to reduce the few predators present, and therefore be detrimental white
removal of "undersized" fish would be beneficial, This should indicate that size limits
2pplying to & species over a large area, while they are probably beneficial in some
waters, are injurious in otherse

6« Removal of all perche On two of the lakes removal of all perch and subsequent

stocking with other species appeared best since the perch were heavily parasitized in
the two lakes and any efforts to improve conditions would probably not rid the perch
of the parasitisme Of the two lakes in which the perch were heavily parasitized (Ford
and South Twin) one (South Twin) was poisoned. Not all of the perch were removed.
From a point of view of management it: is probably unfortunate thet the killing was

not entirely successful; for experimentation it is fortunate that e few fish remasined.
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It will be possible to check changes in growth rate and to determine the amount of
time needed for these fish to multiply to a point where the balence between fish and food
will agein be upset. Section 4 Leke was also poisoned. Whether or not all fish were
killed must be determined later.

In brief, menagement of the perch in these lakes (either completed or contemplated)
includes:

1. North Twin, fertilizing.

2. South Twin, poisoning (with subsequent stocking).

3. Section 4, poisoning (with subsequent stocking).

4, Pickerel, encouragement of bass by stocking, shelter improvement and improvement

of spawning conditions, fertilizinge.

5. Ford, stocking with large fish (poisoning now considered advisable).

In two of the lakes stocking with bass is considered desirable. The two lekes,
Pickerel and Grass sre entirely different from each other in type, Grass is shallow
and weedy = hile Pickerel is fairly deep and contains very little vegetation. Grass
Lake appears well suited for Large-mouthed Bass. Food is present in relative
abundance and spawning conditions appear to be favorable, An increase in depth would
probably be desirable, otherwise no environmentel changes seem to be necessary. The
lake now contains no bass, Pickerel Lake is suited for Smallemouthed Bass end contains
2 limited number of them at present. Spawming and shelter conditions have been im=
proved. Stocking is considered desirable.

Grass Lake eppears suitaeble for bluegills. This is the only lake of the group
considered here where stocking with bluegills is considered desireble,

It is possible that the stocking of a lake with both trout and bass is not
desirable. However, these two species are probably segregated in swmmer, the bass in
the warmer leyer and the trout in the lower colder strata. In winter, when the two
species are not segregated the bass are more or less inactive. It may well be that the
two species will do well in the seme lalke; at any rate, it is believed thet both should
be encouraged as an experiment in Pickerel Leke. Creel census should help indicabe, in

time, whether or not it is wise to encourage both species in this lake.
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Trout probably need to be planted ennually in the lakes in this area since
conditions are not suitable for natural reproduction, the warm water species should
eventually be maintained without stocking unless'fishing is unusuaelly heavy,

The proper number of trout to be planted annually cemnot at present be determined.
Had growth rate studies of a number of trout from each lake been made ammually, it would
have been possible, in time, to indicate whether the number t6 be stbocked should be
an increase or a decrease over the previous year. It is anticipated that the growth
of the fish will be checked and that definite information regarding the desirable

intensity of the "plant™ will eventually be available,
y p ¥y

Environmental Improvement

A. Completed. North Twin Lake was fertilized by the writer in 1934. Plankton
samples were taken in this lake (also in South Twin, as a check) several times weeklj,
before and after the fertilizing. It is certain that the plankton increased with
fertilizing but the extent of increase is not yet known. It is anticipated that this
experiment will be reported on in detail latera.

Erosion on West Lost Leke, caused by water running from a fire line was checked
in 1934 by placing brush in the gully and by willow planting,.

Brush shelters and bass spawning beds were placed in Pickerel Lske by Camp
Pigeon-River (CeCeCs)e The number of each was not ascertained.

Rafts and a few boats were made availasble, chiefly by men from Camp Pigeon River,
for fishing on several of the pot-hole lakes.

A dem to raise the water in Grass lLake was partially completed (by Cemp Pigeon
River).

Be Contemplated., Recently the area including most of these lekes has been placed

under the supervision (so far as E.C.W. work is concerned) of the National Parks
Divisions A new C.C.C. ceamp, Camp Vanderbilt, has been installed near Pickerel Lake,
The camp superintendent, Mr. J. 3. Schwerdt, requested, from the "Institute" suggestions

for the further improvement of these lakes. Possible improvements were discussed by

Ur. Schwerdt and the writer. It is anticipated that the area will be developed as
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an attraction for tourists, consequently, that fishing in the future will be much more
intensive than it is at present, With this probability in mind, the writer made a
number of improvement suggestions, most of which are contained in & letter addressed to
Yr, Schwerdt (September 25, 1935):

"In accordance with your suggestion relative to the improvement and menage=-
ment of the several Pigeon River Forest lakes, I am submitting recommendations which,
if carried out, should materially improve the fishing conditions on these lakes,

We have investigated these lakes rather thoroughly, have made some environmental
changes, and recognize the need for further improvement and management. We are
very much interested in these lakes and welcome the opportunity to cooperate rather
closely with you in their further development.

"You will note that we have stressed the development of trout fishing in
these lakes., Trout have been emphasized because of the feeling that the development
of these lskes as trout lakes would attract some of the fishermen from the Pigeon
which, in some sections at least, has been very heavily fished.

"Creel census returns for Lost, West Lost and Hemlock lakes are not yet
available but present tabulations indicate that Lost Lake produced in excess of
80 brook trout per acre (av. length 8.8 inches), This number mey approach 100
fish per acre when all returns for the season are available, This production
is almost unbelievably high and indicates that these lakes respond well to
menagement,

"In the recommendations which follow we indicate the work which appears
desirable; whether or not all of it is feasible remains for you to decide. We
strongly recommend that you include Lost Lake and Hemlock Lake in your program
even though both lie just a few feet outside the area in which you are especially
interested. Specific recommendations follow:

l, Hardwood Lake. This is an acid, bog lake, and is not well suited for
fish life. We are informed that several attempts have been made to establish
bluegillses It appears that these were unsuccessful., We suggest that, from a
fisheries standpoint, this lake be ignored.

2. Two~-ncre Ponde This little pond is guite shallow and aepparently is
unsuited for fish life. It is suggested that this pond also be ignored.

3¢ Devil's Soup Bowle. Bluegills were recommended for this lake but trout
were planted several years ago, end apparently the plenting was successful. The
lake should be stocked again with brook trout. It is considered desirable that
steps be installed here to prevent erosion and that a raft be built (or the
raft now present be enlarged), to accomodate the fishermen. Creel census recommended.

4, Grass Lake, This is a shallow lake and is not suited for trout. It is
recommended that this lake be stocked with Largemouthed Bass and bluegills, It
is now rich in food and vegetation and conteins some gravel for spawning. Wo
enviromnmental improvement:appears necessary. From our point of view an increase
in depth would be desirable., If the installation of a dam is feasible and if
other interests do not object, it appears desirable that a dam be installed
provided the lake level can be raised several feét or more. Creel census
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recomended when and if adult fish are present, One man could teke the census
on this and the above mentioned lake. Several boats might well be provided
for the public end & path should be made to the lake which would permit access
without contact with the poison ivy which is rather abundant on the side where
the lske is usually approached,

S5« Section 4 Leke., This lake was poisoned a few days ago to remove the
perch which were small and were parasitized. It should now be stocked with
legal-sized fish (see copy of letter enclosed)., Some erosion has been caused by
the beaver which were abundant in this lake. This erosion was not injurious and since
it washed some gravel into the lake it may have been slightly beneficial. It
appears, however, that fishermen will, in time, cause harmful erosion. It is
recommended that a series of steps be made to the water and that the steep slopes
be planted with vegetation which will prevent erosion in areas where erosion may
be expected. Several boats might well be provided for fishinge

Creel census should be taken on this leke and should be taken carefully and
completely. Thé fish planted should be carefully counted. It appears thet in
late summer the trout do not "bite" well in these lakes. This may be due to some
inherent characteristiec of the trout or to depletion, probably to the latter,

A careful counting of the fish planted and a subsequent census will indicate the
actual reason for the decline and will indicate also what management is desirable,

6, Pickerel Lake. This clear marl lake is one of the finest in the forest,
also one 1n most need of improvemente. Since the lake will probably be fished
heavily after the public camp ground has been provided the lake should have
considerable attention. It hes now been provided with gravel for bass spawning
and with brush shelters. The food problem is perhaps the most serious one. It
is recommended that

ae The lake be subjected to a creel census during the entire fishing season.

be The lake be fertilized with super-phosphate. This can be conveniently
distributed by floating several (3 or 4) burlap bags filled with the phosphate so that
the bags are in the water just below the surface. The fertilizer dissolves rather
slowly and the bags should be refilled every few weeks., Two tons might well be
added although one ton would probebly help considerably if the cost of severel
tons were considered prohibitive.

c. The lake be raised a foot by placing a dam in the outlet. This would flood
some of the adjacent flats, would tend to warm the water slightly and to increase
the food.

de The lake be stocked with Smallmouthed Bass and with brook trout. It
appears, in this case, that both might do well in the same lake, even though as
a rule, it is not considered advisable to stock a lake with both warm-water and
cold-water fish,

©. The perch situation be carefully checked. An increase in geme fish,
coupled with more intemsive fishing and with food increase may render it unnecessary
to reduce the number of small perch which in the past has been excessive. If it
can be conveniently done, some of the perch might well be seined out,

f« "Rich" soil be placed on portions &f the shosal.,

ge Added bass spawning beds and brush shelters be provided if more bass are

planted and if there appears to be a need for more spawning grounds and for more
shelter,
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he Agquatic vegetation be encouraged by transplanting from some other lake.
Kind of vegetation and suitable locations for plenting can best be discussed at some
subsequent personal interview,

i, Boats for fishing be provided.
je Minnows be planted (under close supervision).

7. Forad Lake, TFord Lake contains an abundance of stunted perch and a few
trout. The trout were planted but have apparently not been able to compete successfull;
with the large perch population. If I recall correctly the perch were parasitized.
About 1000 perch were netted out last year. This is a fair-sized lake and at present
is not an asset (from a fishing standpoint). It eppears that the perch in this
lake might best be poisoned and that trout be planted later. Because of the size
of the lake, the poison needed would cost about $150, It appears that this amount
of money would be well spent. We do not recommend the use of this poison by persons
not familiar with its use, but would be glad to cooperate should funds be available
for purchasing the poison. It is recommended that the poisoning of this lake be
carefully considered and that the present population be examined before proceeding,
when end if funds for poisoning are made available.

Should the lake be poisoned, it should be planted with legal-sized trout and
subjected to creel census. (See comments on creel census for Section 4 Lake).

8. HNorth Twin Lake, This lake was fertilized last year and some of the perch
were removed by netting, This year, for the first time, to our knowledge it has
been producing both perch and trout of fair size. Creel census, steps to the leke
to prevent erosion and the provision of several boats is recommended, More trout
should be planted. A little more fertilizing (500 lbs. of super-phosphate) is
recommended.,

9. South Twin Lake. This lake was poisoned last year and minnows were
recently planted. It should be stocked with legal-sized trout and subjected to a
careful census (see comments on census for Section 4 Lake). One man could take
care of the census on the two Twin lakes. Steps might well be provided and several
boats or rafts might well be made available to the fishermen. Plantings of
suitable vegetation should be made on both Twin lakes to prevent erosion.

10, Mud Lake. This lske was not examined by the Institute. Apparently it is
still on private property, although the taxes are reported to be delinguent. It is
recommended that this lake be given no consideration unless or until the adjoining
land, or a considersble portion of it, becomes state property.

1l. Lost Lake, Lost Lake is now producing trout quite satisfactorily. It
is recommended that steps be provided, that several boats or rafts be made available,
that present erosion be checked and future erosion be prevented. Creel census
recommended.,

12, West Lost Lake, Same as for lLost Leke, One man could teke census on
both lakese

13. Hemlock Leke, Seme as for Lost Lake. This lake, snd the two mentioned
above are now exceillent trout lekes, It is necessary, of course, that these be
stocked regularly since little or no natural reproduction is anticipated.

Pigeon Riveres The writer has been interested primarily in lakes and does
not feel competent to make recommendations for improvement of the river. He fully
realizes, however, the benefits which might be obtained from a creel census on
portions of the river and strongly recommends the taking of such a census,
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Creel censuses Creel census is of great value in fisheries management and
stocking programse. It requires virtually no equipment or material end calls for
relatively few man days. If possible creel census should be teken on all the lakes
where fishing is sufficiently intensive to justify it. DBlanks can be obtained from
the Fish Division, Department of Conservetion. As in the past, the Institute
would like to receive the date and tebulate them. The results would of course
be made available to the parties interested in them.

Surveys. If time permits and if suitable equipment is available, it is
recommended that the lakes be resurveyed, i.c. the area of water be accurately
determined. This could be done in a very few days. The lakes were surveyed with a
telescopic alidade, many of them were surveyed while the writer was not present,
and it is felt that some of the areas may be slightly incorrect. Since these

lakes are of especial interest snd are being used considerably for experimental
work, a careful resurvey of the areas is considered desirable. A planimeter can
be made available for determining the areas after the lakes have been surveyed.

Other improvements. Construction of shelters, wells, small camp sites, etce
on some of tThe lakes would appear to be desirable. However, such work is more
or less outside our field of interest and no recommendations are made regarding
them,

Previous worke It is hoped that a report on all previous work of an
experimental, investigative or improvement nature will be made available (by us) in
a few months. Such report would indicate what has been done on these lakes
to detes. It appears desirable that the record of sll work on this interesting
set of lekes be kept complete.

Cooperatione. As has been previously indicated, the Institute for Fisheries
Research is especially interested in this group of lekes and you may be assured
that the Institute will be glad to cooperate with you in every way possible in
any work you may undertake on these lakes,"
¥r. Schwerdt (also Mr. Howard, wildlife inspector, from the regional office)
has exhibited a definite interest in these lakes, also has indicated a desire to
have the Institute cooperate with him in their further development. It appears
probable that, within the next few years a considerable number of environmental
adjustments will be made, also that a complete creel census will be maintsined to

help indicate effects of those adjustments and to help in determining a future manage-

ment policye.

General Discussion

It might easily be feit that these lakes have been given, and are being given,
more attention than their size and importance justifies. However, it is believed
that much can be learned regarding the relative value of present management methods
by subjecting & group of lakes to such menagement; also, much that is learned from

study and experimentation on these lakes will be applicable or of value in work on
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other lekes. It is believed, thereforg, that these lakes should continue to
reccive considerable attentions It is also believed that, to provide the greatest
benefit from this work, a record should be kept of all activities which are of
interest in the management of these lakes, It is hoped that the Institute will be
informed of any stocking, envirénmentdl adjustments, or other changes which are

made, that the Institute may keep on record a complete account of these changes for

'its own use and for the use of other interested agenciess.

Acknowledgements

The writer is indebted to Mr. Horsell for providing information and assistance
at various times, to the M.E.CW. for providing the creel census data on the
three lakes and for providing assistance and information at various times, to

R. G. Janes, Ne. W, Hoaéw& and Gerald DeBoer, for assistance in experimentation, to

Guy Lincoln for providing detsiled stocking records and to Mr., Schwerdt of the National

Park Service for recent assistances

INSTITUTE FOR FISHERIES RESEARCH

By: Re. W. Eschmeyer l



	00000001
	00000002
	00000003
	00000004
	00000005
	00000006
	00000007
	00000008
	00000009
	00000010
	00000011
	00000012
	00000013
	00000014
	00000015
	00000016
	00000017
	00000018
	00000019
	00000020
	00000021
	00000022
	00000023
	00000024
	00000025
	00000026
	00000027
	00000028
	00000029
	00000030
	00000031
	00000032
	00000033
	00000034
	00000035
	00000036
	00000037
	00000038
	00000039

